History of native Amazonians
When the Europeans arrived, the indigenous population of Amazonia was much greater than it is today. One estimate is that the Amerindians numbered approximately 6.8 million in an area of almost 10 million km2 (Denevan 1976 (Denevan 1976) .
The indigenous population in the floodplain declined rapidly, and, by only 150 years after Orellana's expedition, the chiefdoms were extinct (Roosevelt 1989). The severe depopulation that followed this contact is assumed to have been the result of a combination of disease, slavery, and warfare. The rate of population decline in the more isolated interior forest areas was probably lower than in the floodplain, because many of these groups had only sporadic contact with outsiders until well into this century (Denevan 1976 ).
In the early 1970s, the indigenous population of Amazonia was estimated at less than 500,000 (Denevan 1976 American Institute of Biological Sciences. ' The use of Amazonia in this article follows that of Denevan (1976) . It refers to greater Amazonia, which includes the tropical lowlands and plateaus east of the Andes and north of the Tropic of Capricorn, except for the Gran Chaco region. It is an area considerably larger than the drainage of the Amazon and its tributaries. 2Terra preta do indio is a soil darkened by the residue of repeated fires. It characterizes ceramics and other remains of human activity (Smith 1980). densely populated floodplain is home to caboclos, the descendants of detribalized Indians and early European immigrants (Moran 1974 , Parker et al. 1983 ). However, even in terra firme, it is clear that no presentday indigenous villages are as large as some of the villages were in the past (Nimuendajti 1939 , Smith 1980 . Understanding of indigenous use of Amazonian ecosystems is limited to terra firme forests, and these forests themselves may have been more heavily used in the past.
Amerindian use of forests for agriculture
Swidden plots. The traditional indigenous agricultural system is based on swidden cultivation (also known as slash-and-burn or shifting cultivation). In essence, this system involves felling and burning a patch of forest, cultivating and harvesting crops for a period of several years, and then allowing the forest to regrow for 15 years or more before the site is cleared again (Beckerman 1987) . The felling and burning releases the nutrients stored in the forest biomass and makes them available to cultivated crops. The long fallow restores soil fertility, protects the physical properties of the soil, allows time for nutrient accumulation in the biomass, and helps control agricultural pest populations.
Amerindian swiddens are typically small, 0.4-0.6-hectare (Beckerman 1987) , polycultural plots (i.e., they are planted in more than one crop simultaneously). Multiple varieties of the staple crops are planted in each swidden. Most groups of Amerindians also have monocrop swidden plots devoted to the dietary staple. The predominate staples are cassava (Manihot esculenta Crantz) and plantains and bananas (Musa sp.).
Cassava, or manioc, is a perennial shrub grown for its starchy roots. It is native to the neotropics, and well adapted to the low-fertility, acidic soils common in terra firme (Cock 1985) . Cassava is cyanogenic, and varieties are recognized as being either bitter or sweet (i.e., containing high or low amounts of cyanide). The bitter-sweet distinction determines culinary use: bitter varieties are elaborately processed to reduce cyanide levels before being consumed, whereas the sweet ones can simply be peeled and boiled (Dufour 1988 (Figure 1) .
Tukanoan swiddens are most intensively used and managed from approximately the 12th through the 24th month after burning. During this time, the first cassava crop is being harvested and some areas of the swidden are weeded for replanting. A second, smaller cassava crop is planted in swiddens with good yields as the first is being harvested, so that cassava harvesting continues through approximately the 36th month. Other Unpublished data from 1986. Sampling units were randomly selected circles of 2-meter radius. All plants in each circle were tagged and then identified by the garden owner. Names of cassava cultivars were systematically checked for overlap with each garden owner, but naming of cultivars between swidden plots was not cross-checked. 'Tall forests, not cut in the memory of current inhabitants, is assumed to be primary forest. tRastrojo is local Spanish for successional forest. Ages are estimated from informants' histories of use.
Tukanoan woman sieving grated cassava roots to extract the starch. This extraction is part of the process used to make cassava bread, the dietary staple in Northwest Amazonia.
crops are harvested as they mature and are needed. Tree crops such as uvilla and peachpalm mature in approximately three years and are harvested until forest regrowth dominates the plot. Households establish one or two new swidden plots each year, and therefore they have access to a number of swiddens in different stages at any time: a newly planted swidden with immature crops, a cassavaproducing swidden, and one or more older swidden or fallows with fruit trees, fish poisons, and medicinal plants. Some of the plots are contiguous and form a mosaic of patches of successional vegetation. Others are widely dispersed to take advantage of areas of particularly good agricultural soil and/or serve as bases for hunting and fishing.
Swidden fallows. The transition between a swidden and a swidden fallow is not sharp, and, certainly from the Amerindian point of view, the plot is not abandoned after the principal crop has been harvested. Denevan and Padoch (1988) examined the swiddens of Bora Indians living in the humid tropical rainforests of Peru at different stages of regrowth from the time of cutting. They found a continuum from a swidden dominated by cultivated grasses, forbs, and shrubs; to an orchard fallow phase, in which there was a combination of fruit trees, smaller cultigens, and natural vegetation; to a forest fallow that still contained economically useful plants, but became progressively more and more like the surrounding forest ( At the level of the individual swidden plot, a number of traditional farming practices are considered beneficial. For example, the use of shade trees, mixed cropping of species that differ in phenology, dense spacing of crops, and fallowing all help preserve soil organic matter, which is a critical factor in the maintenance of soil fertility in the deeply weathered and leached soils common in Amazonia (Ewel 1986 ). The species richness of the plots is assumed to confer pest protection and decrease the risk of complete crop failure (Ewel 1986 Forest regeneration during the fallow is considered a key to the sustainability of swidden systems (Ewel 1986 ). Amerindian management of the successional process, by the selective weeding out of certain trees and the protecting and planting of others, appears to have a greater impact on species diversity than it does on forest regrowth in stature and biomass (Uhl 1987). Uhl (1983) has suggested that heavily managed successions in areas such as house gardens may grow to forest stature as fast or faster than natural ones (Uhl 1983).
Recovery to primary forest in terms of biomass and species diversity, however, is slow. Current estimates are that in areas like San Carlos de Rio Negro it will take 100 years or more for traditionally farmed sites to return to primary forest, and sites suffering greater disturbance will take even longer (Saldarriaga 1985, Uhl and Murphy 1981).
Given this long period of recovery, and the practice of cutting swidden plots yearly, it is clear that human settlements will be surrounded by a complex mosaic of agricultural and agroforestry plots, as well as forest in various stages of regrowth. In addition, in some areas, the species composition of the forests themselves will extra sweet-cassava for a small rodent, boo (Dasyprocta punctada, which averages approximately 2 kg in weight), and only complain when "he" seems to be eating more than "his" share. This rodent accounted for more than 20% of all animals killed during three-monthlong observation periods in 1977, and women hunting in gardens with dogs were responsible for almost half of all kills (Dufour 1981 . The more commonly collected and consumed insects appear to be ants (especially Atta spp.), termites, and larvae of both Coleoptera (especially Buprestidae, Curculionidae, and Scarabaeidae) and Lepidoptera. Tukanoans harvest ants and termites at low but constant rates. Nests are never destroyed, and some colonies in favorable locations are actively protected. Palm grubs (Curculionidae) are a managed resouce: palms are cut with the expectation that they will be invaded by weevils and the larvae can be harvested at a later date. In his study of Brazil's Transamazon Resettlement Scheme in the 1970s, Moran (1988) found that the colonos treated the forest as an enemy rather than a resource. They cleared more land per year, but cultivated less, and they were less successful agriculturally than caboclos living in the same area. They gradually learned, however, to clear less land, work it more intensively, and use some of the resources of the forest.
Plant identifications are as follows: Annatto (Bixa orellana), avocado (Persea americana), banana (Musa sp.), barbasco (Lonchocarpus sp.), breadfruit (Artocarpus incisa), caimito (Pouteria caimito), cashew (Anacardium occidentale), chili pepper (Capsicum sp.), coca (Erythroxylon coca), cocona (Solanum sp.), copal (Hymenaea courbaril), cowpeas (Vigna unguiculata), guava (Inga sp.), macambo (Theobroma bicolor), maize (Zea mays), manioc (Manihot esculenta), peach palm (Bactris gasipaes), peanut (Arachis hypogaea), pineapple (Ananas comosus), rice (Oryza sativa), umari (Poraqueilba sericea), uvilla (Pourouma cercropiaefolia). *These tubers include cocoyams (Xanthosoma sp.), sweet potatos (Ipomoea batatas), and yams (Dioscorea trifida macrocarpa

Changing views of native Amazonian resource use
Recent studies have considerably refined understanding of the ways in which Amerindians use the tropical rainforest. Originally anthropologists and ecologists envisioned swiddens, fallows, and forests as more or less separate entities. Now, however, we understand more clearly the process of swiddens becoming forests, the length of time involved, and the degree to which human management is part of the transition.
The distinctions between domesticated and wild plants, or natural and managed forest, are also not as sharp as we thought they were. Much of what has been considered natural forest in Amazonia is probably the result of hundreds of years of human use and management (Posey 1984 , Smith 1980 ). We are not certain how specific human activities may have changed Amazonian ecosystems over the long term, but they were certainly an essential component. Future research will have to take into account the long history of occupation and use of these forests by Amerindians.
The agricultural systems of Amerindians and caboclos have proven to be more sophisticated and complex than we imagined. There is a growing recognition that these agricultural systems have a great deal to offer in the design of sustainable agroecosystems (Denevan et al. 1984 , Ewel 1986 , Hart 1980 . Further study of these systems that explicitly recognizes and incorporates the detailed knowledge and long experience of Amerindians and caboclos is needed. Such study will require the collaboration of anthropologists and ecologists.
